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COMPUTER  SCIENCE  ENGINEERING  LPB 


HPLT,  CONSOLE,  Pto  TRACE  TRAPS 


POP-  1 t USING  THE  INTEL  3000  MICROPROCESSOR 
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ASSEMBLY  OT  HJCPO.DAT  ON  6-J»r»-76  AT  10.40 


CTCO  PLA  KURG1HULTF 


0000000  niiiii  mi  izz  2 22  22222222 

1Z34S67  0901234  S670  SOI  2 34  S6709O1Z 


micro  cooc  to  rv*E  a pdp-h/40  our  or  t«  Intel 

MICRO  PROCESSOR  CHIPS. 


jPROGRWVUNG  CONVENTIONS  USED  IN  CODE. 

I 

i 1.  ZERO  IS  KEPT  IN  R9  SO  THAT  TPAP  ADORESSES  CAN  EASILY  BE 
j PUT  IN  IT  TO  CALL  T*  TPtf>  SEOUENCE.  T*  TRAP  SEUUENCE 
i PUTS  ZERO  BACK  IN  R9  WHEN  IT  IS  DONE. 

i 

i 2.  THE  Z BIT  IS  USED  TO  DETECT  DOUBLE  BUS  ERRORS  AND 
I TO  INDICATE  THAT  THE  PRXESSOR  IS  IN  CONSOLE  MOOE. 

i IF  IT  IS  SET  AND  A TRAP  OCCURS.  TKC  MICROPROCESSOR 

i WILL  JUMP  TO  T«  CONSOLE  COOE. 

» 

FIELD  PLA  3.0:PLAl«l.PLAZ*:Z.PLA3-3.PLA4e4.PLAS=S.PLA6sB.PLA7-7.t 
NINST*e,lNTSR«Z.DCCR«3.1NCR«4,BU5UT=S.BREST«6.STK0V«7.t 
U1FI8-4.W1FI3*Z 

FIELD  KUB  l.l:KAl«O.KU*e  ;N0TE>  ALL  K LINES  ARE  1WERTED. 

FIELO  RC12  Z.3:RC1=Z.RGZ*=0.RGO*1  .KMA0*3,Kn01«2.KMie»l.KMll«e.t 
KTY*Z.SETSl=Z.S£T01=l.t 

SCLRl-1  .STST1«1  .SC0M1=1  .SINCM  .SOECl=Z.SNEGl*e,t 
SASR1-3.SASL1-3.SROP1-3.SROL1-3.SAOC1-1  .SS8CW.I 
SMOVlel  ,S8IT1=1  .SBCS1*1  .SX0R1*1  .SSXT1-1  .SCTOl«0.t 
SSUBl-0.SAOOl«0.SSUBl-3.t 
PSVS*1.PSVN«2 
i 

iMICRO  WORD  FOR  1/0  INSTRUCTIONS  IS  (B  BITS): 

i EXTENDED  INSTRUCTOR  GET  BUStASSERTEO  LOU)  .PAUSE.  OCCK  WORD.  C(  1:0*.  X Iff 

l 

FIELO  MULTF  8. 10eeOllB«EINS«m«A011B.ECPWD«ieilWnB.EGUDl-lM»)O0n0.t 
e p wo  l ^ n n oe  1 1 a . e wo  i * n o i A0 1 1 a . pause  ■ n wo  ii  0 . e gpwt  - 1 o i eee  n b . t 
E GO  1 = 1 00OW 11 B . E PASE  * 1 11  eoe  1 1 B . t 

GPWDl'l  1001 1B.GPWDP*  11611  IB.  GPWD0*11 101  IB.  GPUD0=1 1111 10.  t 

GPOI « 1 00OJ 18. GPOIP*  JA01 1 1B.GPD0- IBIOI  JB.CPDO0*101 1 IlB.l 

GUDI  =01 0011 B . GWOI  P*01 01 1 1 B . GWOO*  011 01 1 B • GVDOB^Ol  1 111  B . I 

GO  I « 00 00 1 1 B . GO  1 P * P06 1 1 1 B . GOO  * 00 1 0 11 B . GD08  * PO  U 11 B . I 

pwol-iiieeiiB.PwDiP-iiieinB.pwDo-nnenB.pvooB-iiiiinB.i 

poi-noeei  ib.  poip-1  1901  nB.POo-neieiiB.PooBMiei  n iB.t 

WOI  = 1010011B.WOIP»lO10111B.WOO*10neilB.WDO8*101iniB.t 

01*100001  IB.  DIP*  10001 1 1B.DC* 100)01  IB -DOB* 1001 11 IB.t 

EDJ-1 1000011B. £01P=lieoeil  10. EDCO1P01P1 38. EDOB'l  100}  1118.1 

K0-niinOJB.KRl-0lB.KN2=101B.Kl  = lini('eiB.t 

KZ-1 11 101019.  K4.11101101B.K7.11 1000010.  t 

Kio.iioiiieiB.KM-iiociioiB.K^.m'eooeiB.Kze.ieinieiB.t 

KZ1*1011 1001 B.K24* 10101 10 IB.t 

K30*  1 0011 1 01 9 .K34- 1 0001 101 B . K3S«  1 0001 001 B . t 

K4CWP1J  HI  01  B.KS7=01 000001  B.t 

K60*  1 11 1 91 B .1:66*00100101  B .K70*  1 1 1 018  .K71  -00011 001B  .t 
K77=OlB.KCR*llOOlO01B.KLF=neiOlOlB.KP9«lOlB.t 
KOns0]B.i:ZERO=O0111101B.KSLSH=01O0OOOlB.t 
KTKS=lllieiB.KTLB=1101OlB.KTPS=  101 101B.KTP0*  1OO1O10.  t 
SET5Z«Z.SETDZ=2.t 

SCLRZ«0110111Pe.STSTZ»011011H«.SCOMZ=lP10inO0.l 
Si  NCZ.0OPO01  . SDCCZ-000001 1 OB . SNEGZ*  1 000011  ee  .1 

SASPZ-01 0011 1 OB . SASLZ*  1 10001 1 08 . SPORZ*01 01  Oil  00 . t 
SPOL  Z * 1 1 0 1 0 1 1 08 . SPOCZ  - 0 1 0 1 0 1 1 08 . S S 8C  Z • 1 00 1 1 11 C8 . t 
SMOVZ-O0 1 o 1 1 1 00 . SB  I TZ- OOI 9 1 1 1 oe . SBCS2-00 1 0 1 It  OB . t 
sxopz=0oi  en  i os . ssxTz.ooi  po  n oe . scmp2*  ic  n on  oe . t 
SSUB2*  1 01 1 01 106 . SaOOZ*C'J  1011106.  SSW82  * J 01 1 1 1 1 00 . t 

S£TTT«001 100100  .CLRTT*  101 1 00J  98.  SSUB3«O01  ] 10108,  t 
PSCS'Ol  1 11 1 1 08 . PSCN- 00 1 11 11 08 . PSC 1 Nr  0«)  1 DO  1 08 


PUT  PE  SUL  T OF  LAST  INSTRUCTION  IN  ft  TORY 
AND  FETCH  NEXT  INSTRUCTION. 


4 

WOE  SR. 

SOP  R0, 1 .KAJ .RGZ , jtV  rETCH 

»4  PfNl-AC 

/0007Z/ 

i 

6 

UOSRB. 

SDR  T»I.KniI,K77 

;S  T«AC  AND  377 

/W>074/ 

470 

1LR  R0.P ZZ 

i7Z6  AC-R)NZ) 

/0007S/ 

294 

1LR  T.KL1.K0 

»446  AC.T.TMAC  AND  177400) 

/0007S/ 

390 

SOR  P0.1.KAl.RCZ.jrf>  FETCH 

iS08  RINZUAC 

/P0077/ 

1 

0 

WDESU. 

K*>  GPWDO.jrf*  FETCH 

.0  fUHAR J*AC 

/06679/ 

0«o<v*0j00  eipfpii  ojcoooo  nn  poo  e oe  01000011 


ooocooue  oonioi  0101100  nn 

111010110  0010010  0OOOOO0  0011 

iwioene  aonooe  0001100  0011 
110000110  0101011  C100000  1111 


000  1 00  00000001 
000  1 00  01000011 

POO  6 11  11111101 
000  0 00  01000011 


000000000  0101011  0001101  0011  000  1 11  00111011 


1 OOOAOi  LMJ  R9.K4.jrT»  GTRAP 


il  TRAP  TO  LX  4 


/00081 1 000000001  0101010  0011001  0011  000  I 11  11101101 


;000  AOORESSING  ERROR. 


LDI  AC-1.KA1 

NOP  CPOCS.JrP  FETCH 


;3  000  BYTE.  SWAP  HALVES 
;Z  MfMAR)*AC.  BYTE 


LMI  R7.EG0I 

HOP  R7.1 .EINS 

AMA  T.EPWOI 

AOR  R7.1.PLA1 

LMI  R7.0  STZ.PLA7.JfF  3S0 


iLOAO  SOURCE  OPEPAND  INTO  T. 
> INSTRUCTION  CLASS  1 


FORMAT  IS  SSDO 


iPEGISTEP  MO0E«0:  R(N) 


0O  SCPOj 

ILP  R0.RG1.PIA2 

1120  ACrR(N) 

/OO 1 04 1 

9Z 

NOP  PLA4.JPX  64 

1132 

/OOIOS/ 

iPEGISTEP 

nooe-n  (Find* 

01  S0P1: 

LMI  PO.RGl.EGDI.INCP 

: 121  MAR.PfN).  R(NI»P(N)+C0N01N/00109/ 

91 

ILP  PO.I.PCJ.PLAZ.jrF  SPCMP 

;RfN).AC»RfN)*l 

/oone/ 

iREGISTER 

M00E«2s  -<R(N)> 

02  SORZ: 

LMI  P0.KA1.RG1 

>122  R(NI*RfN)-l 

/O01 14/ 

410 

LMI  P0.KA1.PG1.EINS.DECR 

;P(N)«R(N)-nCCNDOECR 

/cons/ 

429 

LMI  PO. PG1.G0I.JMP  SPCMJ  iMAP*R<N) 

/001 16/ 

iPEGISTEP  M00E*3«  XCRf N) ) 

03  S0P3« 

LMI  P7.1.GW0I 

1123  MAP=R(7).  R(7)sR(7Ul , 

/O012O/ 

9S 

ILP  R7.1. WOI 

/eetzis 

207 

ILP  P0.PG1.WDI 

;AC»R(N1) 

/00122/ 

286 

PMA  AC.KA1.PWDI 

;AC=AC*rif  MAP) 

/00123/ 

334 

LMI  AC. GDI 

iMARrftC 

/00124/ 

333  SPCMl: 

NOP  PLA2.DI  . 

i ALLOWS  ACOP  LINES  TO  SETTLE 

/O01 2S/ 

93  SPCMR: 

LTM  AC.KA1.P0I.PLA4.JPX  64 

i 135  AC*M(MAP) 

/00126/ 

6S  SIPS: 

SOP  T.1.KA1.PLA7.SETS1.SETS2.JPX  64 

/O0128/ 

: 101  GO  CALCULATE  SECOND  OPEPAND 

i PUT  SOUPCE  OPEPAND  INTO  T AM) 
»SET  SOURCE  SIGN  BIT. 

iINDIPECT 

BIT  SET 

66  SD£r : 

LM]  AC. GDI 

iJ02  MAP*AC 

/0013S/ 

258 

NOP  01 

iNEEOED  TO  DO  AOORESSING 

/O0136/ 

270 

LTM  AC.KA1 .PLA3.P0I 

/00137/ 

94 

NOP  PLA4.JPX  64 

>T=M(MAR) 

/00138/ 

67  SO0YT: 

; 

LDI  AC.I.KA1 .PLA4.jnP  SIRS 

; 103  AC*AC  SWAPPED 

/06140/ 

i LOAD  DESTINATION'S  ORDINAL  VALUE  INTO  AC  IF  USED  1 

s IN  INSTRUCTION. 

) INSTRUCTION  CLASS  2 


iPEGISTEP  MOOC*0t 


IIP  P0.RG2.JPX  DUIP8 


* 104  AC*R(N2) 


iPEGISTEP  MODE ■ 1 i (P( N) )♦ 


69  OUSE  I : 

406 


LMI  P0.1.PGZ.GOIP 
ILP  PO.PG2.EOIP.INCP 
NOP  PLA7.0IP.JfF  OCSMR 


i ICS  HAP*R(N) . R(N)*RfN)*| 
,P(N).AC«RfNUCONOINCR 


iPEGISTEP  MOOE-Z:  *(P(N>) 


7P  0USE2: 
4 30 
326 


LMI  P0.FA1.PGZ 

LMI  R0.KA1.PGZ.EINS.OECP 

LMI  P0.PGZ.GOIP.jrF  DC  SMI 


«106  PfN»«P(N)-l 
i 666  P(N)«RfN)-l*CONDOECP 
1SZ6  MAP«R(N) 


iPEGISTEP  M00£*3: 


71  0USC3; 

343 

341 

357 


LMI  P7.1.GW0I 
ILP  P7.1.U0I 
ILP  P0.PGZ.WOI 
AftA  AC.KA1.PW0I 


1107  MAP.PI7).  R(7WR(7M 

jPl 71*Rf 71*1 

iAC«R(NZ1 

iAC-AC*m«AR» 


060000011  0100010  O101111  1111  000  0 11  01O00011 

0000000 J0  0101011  0001101  0011  000  1 11  00161111 


l MAR»R(71  / 00088/ 

i?  Rf7l»R(71M  /0008S/ 

:S47  T» INSTRUCTION  /00090/ 

;SS6  WAIT  FOR  INSTRUCTION  OECOO/O0091/ 
: 536  DO  INITIAL  DECOOE  /0O09Z/ 

i ON  INSTRUCTION  BT  USING  THE 
i MICRO  INTEPPUPT  FEATURE. 

IMAR-R7.Z-0 


000001011  0100111  O010U1  0011  000  1 11  1OOO0011 
000006111  0010110  0110111  1111  000  I 11  11000011 
101100111  0111110  0001010  0611  000  1 11  11110011 
1011011100010101  O1101U  mi  ool  i n 01000011 
leionne  0010101  0010111  0001  in  1 11  01000011 


001010000  ennoe  0000000  0011  010  1 10  01000011 
001011100  1111000  0001101  0011  100  1 11  01000011 


001010001  0111011  oeioooe  con  100  1 10  10000011 
001011011  0111101  OO0O0OO  nil  010  1 10  01000011 


061010010  00I1O10  0010000  0011  000  0 10  0100001 1 

110100010  0111101  6010000  0011  Oil  0 10  11000011 

110101101  0010100  0010000  0011  000  1 10  00000011 


061010011 

oeioinn 

100011111 

100011110 

101001110 

101061101 

001011101 


000  1 n 00010011 
000  1 n 01010011 
00c  1 10  01010011 
000  0 n 01110011 
000  1 n 00000011 
010  1 n oioooon 
ioe  0 11  enoooii 


111  0 10  00000010 


001060010  0010000  0011101  0011  000  1 n 00000011 
100000010  0111110  0001101  eon  600  1 11  01000011 
100001110  0000101  1011011  0011  011  0 11  enoooii 

001011110  1111000  0091101  0011  100  1 11  01000011 


001000011  eneoei  0101111  1111  100  0 11  eieooon 


001000106  nncn  0000000  0011  000  1 00  01000011 


001000101  0011001  0010000  nn  000  1 00  00000111 

1 1O01O101  0110110  0000000  0011  100  1 00  11000111 

noeiono  0000111  ooenoi  0011  111  1 11  01000111 


ooiooone  0011011  0010000  0011  000  0 00  01000011 
110110110  00101:0  0010000  0011  011  0 00  11000011 
101000110  oenoio  oeioooe  0011  000  1 oe  oooooni 


001000111  001O1D1  0010111  nn  000  1 n 00010011 

101010111  0110101  0000111  1111  oeo  1 n 01010011 

101010101  CO10110  0000OOO  0011  000  1 00  01010011 

101108101  0110110  oeoien  0011  000  0 n 01110011 


1 


38 


350  Lfil  AC.GOIP  1546  MAR-AC 

42?  DCSM).  NOP  PLA7.D1P  iALIOuS  POOR  LINES  TO  SETTLE 

110  DESff?*  LTfl  AC.KAl.Wiri3.PDlP.JPX  OU1PB 

H66  PC-mntft) 


leneone  eeneie  ooniei  eon  oee  i n eooeem 
110100110  0600111  0001101  eon  in  i ii  oioeeni 
001110HO  linen  lonen  eon  eie  e n e iieeiu 


11?  OUIP0I 
13  OUlBli 


NOP  SET0I.SET02.PLPS 
NOP  JPX  AOC 


I160  JUTF  TO  INSTRUCTIONS  AOC. 

ns 


001110000  0101101  0001101  0011  161  1 61  60000016 
oeeoenei  nnoei  0001161  eon  eee  i n 01000011 


» INDIRECT  BIT  SET 


113  ouocr. 

30S 

305 

123  OUOfRr 

124 


NOP  COO 
NO P 

NOP  POO 

ini  0c.coiP.PL 06 

LTM  0C.r01.POIP. JPX  0U1PB 


LOI  0C.l.KAl,PL05.jrf»  DU1B1  tlS2  000  BYTE 


>161  DIP  MUST  BE  FOLLOW)  BY  0 


i CALCULATE  DESTINATION’S  POORE SS  AND  PUT  IT  IN  MAP  AND  ACi 
I INSTRUCTION  CLASS  3 I 


D/O01B0/  001110001  0011000  0001161  6011  600  1 11  00001011 

/001B1/  110000001  0111011  0001101  6011  000  1 11  61000011 

/O01B2/  110001011  0060111  O0O1161  6011  000  1 11  01101011 

/ O01B3/  601111811  6111160  0011161  6011  116  1 11  0000O111 

/60104/  oennioe  mien  lenen  een  eee  e n enoein 

/ 00106/  601116010  6161)6)  6)61111  1111  16)  6 11  61006011 


» REGISTER  MOOE-O;  RfN) 


ILR  R6.RG2.JPX  0U1RB 


me  ac«r(N) 


001601000  linen  0000000  een  eoe  1 00  01000011 


•REGISTER  MODE-1 1 


73  DAI  1 

457 

463 

127  JDUR8: 


ILR  R0.RG2 

ADR  RP.RT7.E1N*. INC* 
AOR  V0.1.RC2.PLA7 
LM1  AC. JPX  DU IRS 


; REGISTER  MODE-2:  -1RIN1) 

l 

74  0A2:  LMI  R0.KA1.RG2 

SB  LMI  R0,KA1.RGZ.E!WS.DCCR 

63  ILR  R0 . RG2 . PL A7 . Jff>  JDUR0 

t 

J REGISTER  MOOC-3:  X<P(N I) 


7S  DA3: 
43 


126  DA IPS: 
3 


till  AC-R(N) 
•R(N>-P(N)*C0ND1NCR 
»R(N1-R(N1*1 
>177  MAR- AC 


1112  R(NUR(NI-1. 
jR(N)-R(N)-1 ♦CONDECR 
•AC-R(N) 


LMI  R7.1.GU0I  ill 
AOR  R7.1.WDI  IRC 
ILR  R0.RG2.WDI  *AC 
AttA  AC.KA1 .PLA7.PWDI . jrp  JDURfl 


Ilia  rV4P-PC7> . R(7)-R(7)*l . 

•R(?)-R(7M 

|AC*R(N2) 


1 AC«AC4f1(MARJ 


NOP  SE7D1.SET02.PL AS  1164 

NOP  JPX  SXT  » JUMP  TO  INSTRUCTIONS  SXT, 


60)001601  een  see  oeeoooe  een  eeo  1 00  01000011 

nioeieoi  einni  0110000  eon  100  1 eo  11000011 

111001111  0000111  0110000  nn  111  1 00  O10000H 

eonnin  linen  eeinei  eon  000  1 11  01000011 


001001010  0000011  0010000  0011  000  0 00  01000011 
eeeineie  einin  0010000  0011  en  0 00  11000011 

000111111  0000111  000O000  0011  11!  1 00  0IO0O01! 


001001011  0000010  0010111  1111  eee  1 11  00010011 

000)01011  oniioe  enein  un  000  1 11  eieioen 

000101100  0111111  ooooeoo  0011  000  1 00  01010011 

000101111  0000)11  (4301621  0021  111  0 11  02126011 

601110100  010100)  6001161  0011  161  1 61  60060010 

600001061  nneie  oeenei  een  000  1 n 01000011 


1 INDIRECT  BIT  SET 


117  0*0 Cf: 
126  DAOFR. 


AMA  AC.GPWDI 
LMI  AC.Jff*  0AJR8 


601116101  6) n no  0001  en  0011  000  1 11  00110011 
eonnne  eneiee  ooniei  eon  000  1 n eieeeen 


1 LOAD  SOURCE  OPERAND  INTO  AC.  FORMAT  IS  SS  i 
• INSTRUCTION  a ASS  5 l 


•REGISTER  MOOE-0:  RfN) 


LSOPOi  ILR  R0.RG2. JPX  0U1RB 


till  AC-R(N) 


60)601100  mien  0000000  0011  eoe  1 00  01000011 


•REGISTER  MODE-1 i 


77  LSOPJI  LMJ  R0.RC2.EGD1.; NCR 


;11S  MAP-R(N).  R(N)-R(N) ♦CONDI N/0O23S/ 


ILR  P0.1.RC2.Ol.PLA7.Jff»  LSCW  ;R(N)  .(C«R(N)*1 


00100)161  6000111  00)0000  0011  100  1 60  10OOO011 
001111161  6116111  0000006  1111  111  1 60  0)000011 


•PEGISIER  MODE-2: 


78  LS0P2«  LMI  R0.rAl.PC2 

310  LMI  R0.KA1.RC2.E1NS.OCCR 

479  LMI  R0.RC2.GOl.Jff*  LSCM1  »M 


•118  PfN)-RfN)-l 
»R(N)-R1NM*C0NDCCR 
*-R(NI 


601061116  0010011  0O10000  6C11  000  0 00  61000011 

leonine  ooniei  601O000  eon  6)1  0 06  11000011 
inenne  enein  6010000  0011  eoe  1 oe  00000011 


•REGISTER  MODE-3:  X(RCN)) 


70  LS0P3:  LMI  R7.1.GWD1 


367 

365 

337 

331 

471  LSCMli 


ILR  R7.1 .WOI 
ILR  R0.RG2.WDI 
AMA  AC.PUOI .KA1 
LMI  AC.GOI 
NOP  PLA? 


• 117  MAff«R(7) . R(7)-R(7M. 

• Rt7)-R(?M 
•AC-R(N2) 

;AC-AC«M(MAR) 

• MAR-AC 

•POOR  LINES  SETTLE 


119  LSCMRi  LTM  AC.KAl  .UlFld.POl . JPX  DU1P9 


• 167  AC-MffVA) 


001001111 
10)101111 
10)161101 
11000)101 
1 169081 II 
nioioin 
60)116)11 


1111  000  1 n 0001001 1 
1111  000  1 11  O1O1O011 
0011  000  1 00  eioioon 
eon  ooe  e n omooit 
een  000  1 11  00000011 
eon  in  1 n eioooen 
60)1  616  6 11  6)100011 


126  LS1P0:  NOP  SET01 .SET02.PL AS 

12  LSIB1*  LMI  R7.JPX  TST 


• 176  JWf*  TO  INSTRUCTIONS  TST.  /602SS/ 


001111600  6161100  000116) 
000001166  linen  eeiein 


6011  161  1 61  00000016 
eon  eoe  1 11  01000011 


39- 


INDIRECT  BIT  SET 


121  LSDEF: 

LMI  AC. GDI 

s 1 71  MAR*AC 

/O02SO/ 

001111001 

0110011 

0011101 

0011 

000  1 

11 

115 

NOP  DJ.PLA6 

j«X)R  LINES  SETTLE 

/00261/ 

001110011 

0000110 

0001101 

0011 

no  i 

11 

99 

LTM  AC.KA1.PDI.JPX  DU1P9 

/ 00262/ 

001100011 

1111011 

1011011 

0011 

000  0 

11 

122  LSO0i 

LOI  AC.l.KAl.PLAS.JfP  LSI01 

*172  000  0TTE  - SWAP  AC 

/00264/ 

001111010 

0101100 

0101111 

mi 

101  0 

11 

* TRAP  DEFINITIONS  START  HERE 

» 

;PUSH  PS  ON  STACK 

;P9  contains  trap  aooress 

;P0  IS  USED  TO  HOLD  THE  AOORESS  OF  Tf€  PSU 
J IF  2 BIT  IS  SET.  JUMP  TO  CONSOLE  COOE- 

jJUMP  HERE  ON  000  ADDRESS  AND  SSYN  TIME  OUT 

240  BCTRP: 

LMI  R9.K4 

*370  TRAP  TO  LOC  4 

/0027B/ 

011111000 

0111101 

0011001 

0011 

600 

j 

n 

253 

SOR  P8.1  ST2.CLR-T.JZF  GTRP1.DBERR 

/O0279/ 

011111101 

1011111 

0101000 

1101 

000 

1 

11 

»P8*0.  TEST  AND  SET  2 BIT 
* CLEAR  TRACE  TRAP  F.F. 

> JUMP  HE  PE  FOP  ALL  OTHER  TRAPS 

10  GTPAP: 

ANR  P9.0  ST2.CLRTT 

*12  R8=A. 2*0. CLEAR  TRACE  TRAP  F/O029S/ 

000001010 

0001111 

1061000 

0001 

000 

1 

11 

2S0  GTPPJ: 

LMI  P8.KLl.Kmi.KN2 

;372  R8=MAR* 177776 

/00Z86/ 

011111010 

0000010 

0011000 

0011 

000 

0 

00 

42 

AMA  AC.GPU01 

*412  AC*M( 177776) 

/O0207/ 

O0O101O1O 

0111000 

0001011 

0011 

000 

1 

11 

40 

LMI  P6.KU.KM11.KN2 

>400  PS=R6-2 

/A0Z08/ 

OOO 101  ooo 

0011100 

0010110 

0011 

000 

0 

00 

456 

LMI  R6.EINS.STK0V 

*401  MAR.RS 

/«K89/ 

111O010O0 

00UUO 

0010110 

0011 

111 

1 

11 

480 

NO P 

*403  WAIT  FOR  RED  20NE  STACK 
i OVERFLOW  MICRO  INTERRUPT 

/C0290/ 

111101000 

0011111 

0001101 

0011 

000 

] 

11 

504 

NOP  GUDO 

*404  WAIT  FOR  TRAP 

/O029 2/ 

111111OC0 

0111101 

0001101 

0011 

000 

1 

11 

509 

NOP  PWDO 

* M(R6)*PS 

/W293/ 

uiuiiei 

0110101 

0001101 

0011 

000 

1 

n 

JPUSH  PC  ON  STACK 

501 

LMI  R6.KU.Krfll.KN2 

»40S  R6=P6-2 

/0O297/ 

J 1 1 1 10101 

O11O000 

0010110 

0011 

000 

0 

00 

496 

LMI  P6.EINS.STK0V 

*4(«  MAP*P6 

/0C228/ 

111110000 

0010011 

O01C110 

0011 

111 

1 

n 

304 

NOP 

>407  WAIT  FOR  RED  20NE  STACK 
'.OVERFLOW  MICRO  INTERRUPT. 

/O0299/ 

100110000 

0110110 

0001101 

0011 

000 

1 

n 

310  TSVPC« 

ILR  R7.GUD0 

*667  M(R6UPC 

/003C1/ 

100110110 

0010000 

0000111 

0011 

000 

1 

n 

262 

NOP  PWOO 

*662  WAIT  FOR  BUS 

/00302/ 

100000110 

0110100 

0001101 

0011 

000 

1 

it 

.‘PICK  UP  NEW  PC 

/POWER  FAIL  TRAP  ENTERS  HERE 

260  PFTPP/ 

LMI  R9.1.GUDI 

*404  MAR*R9.P9*R9-»1 

/003O7/ 

100000100 

0110111 

0011001 

1111 

000 

1 

ii 

263 

AOR  R9.1.W0I 

>R9»R9*1 

/003O0/ 

100000111 

0111111 

0111001 

till 

000 

1 

n 

271 

AMA  AC. PUD I 

>AC*M(MAR) 

/003O9/ 

100001111 

0001101 

0001011 

0011 

000 

1 

n 

223 

SDR  R7.1.KA1 

»R7*AC 

/0031O/ 

011011111 

0001001 

0100111 

1111 

000 

0 

n 

•PICK  UP  NEW  PS 

159 

LMI  R9.GW0I 

jMAR*R3 

/00314/ 

610011111 

0111110 

0011001 

0011 

000 

1 

n 

156 

AMA  AC. P WO I 

*AC*NEM  PS 

/0031S/ 

010011110 

0010010 

0001011 

0011 

000 

1 

n 

302 

LMI  P8.GU00 

:MAP«PSW 

/00316/ 

100101110 

0010111 

001100O 

0011 

000 

1 

n 

302 

SOP  P9.1.PUD0.JTF  FETCH 

«P9*0*  SET  PSW 

/00317/ 

101111110 

0101011 

0101001 

ini 

000 

1 

n 

; DOUBLE  BUS  EP^P  WHEN  DOING  A TPAP.  OR  BUS 

; ERROR  WHEN 

IN  CONSaE  MOOE. 

251  DBEPPi 

ANR  P9 

/003?2/ 

011111011 

0111110 

1001001 

0011 

000 

1 

n 

254 

LMI  P9.KTPS.KL1.KTY 

>373  MAR. PUNCH  STATUS  REG 
/OUTPUT  A *?•  AND  Jiff*  TO 
iCONSaE. 

/0O323/ 

011111110 

0001110 

0011001 

0011 

000 

0 

10 

230  OUT  on*. 

AMA  AC.GPUOI.JFL  TSTQM.QfWOY 

» PUNCH  PEAOY 

/ 00326/ 

011101110 

1001110 

0001011 

0011 

000 

1 

n 

234  TSTQMi 

T2R  AC.KM1O.K0. JMP  OUTOM 

/P0327/ 

011101010 

0111110 

1011101 

0011 

000 

1 

Cl 

235  OMPOT: 

ANP  AC 

/O0320/ 

011101011 

0110111 

1001101 

0011 

000 

I 

n 

231 

LMI  AC.KOM 

|AC»*’* 

/O0329/ 

011100111 

0111100 

0011101 

0011 

000 

1 

ii 

236 

LMI  W.KTPB.KU.KTr 

i MAP. PUNCH 

/063M/ 

emeitoe 

0111101 

0011001 

0011 

000 

0 

le 

237 

i 

i 

l 

ANR  R9.GPWD0.Jff>  CCNSL 

/OUTPUT  BUFFER 

/O0331/ 

011101101 

0101116 

1001001 

0011 

000 

1 

n 

» INSTRUCTION  DEFINITIONS  START  ^PE 

SPECIAL  CODE  TO  MAKE  MOV.  CMP.  AOO.  AM)  SOB  RR  MOOE  GO  FAST 


* 

04 

MOVPRi 

ILP  P8.PG1  >AC«S 

/00342/ 

001010100 

0011000  0000000 

0011 

000  1 

10 

388 

NOP  SM0Vl.SM0V2.JfF  WDCSR 

iMAR.PC.5ET  PSW 

/00343/ 

110000100 

0000000  0001101 

eon 

000  1 

01 

05 

CMPRRt 

ILR  R8.PG2.CGW0I 

iAC-0 

/08345/ 

601010102 

0011020  0000800 

001! 

000  1 

68 

00000011 

01OOOO11 

6)100011 

01000011 


11101101 

10110010 


10110010 

00000101 

00110011 

00000101 

11C00011 

01000011 

00011011 

01111011 


000O0JO1 

11000011 

01000011 

0O011011 

01111011 


O001O011 

01010011 

01110011 

01000011 


00010011 

01110011 

00011011 

01111011 


01000011 

00101101 


OOllOOlt 

11111101 

01000011 

OOOOO001 

00100101 

00111011 


01000011 

00101110 


r 


l- 


-40- 

121 

CIP  «C  IPC-NOT  fC 

/W346/ 

110100)8) 

0011100 

0011111 

ceil 

000 

1 

11 

0)000011 

153 

SOP  T,l.W.StlD1.5£IC2 

»T*AC 

/00317/ 

mcooiei 

0011101 

0101180 

nil 

000 

e 

Cl 

ooooooie 

169 

1LP  W.PC1 

5fiC«S 

/OO340/ 

111010101 

0)11111 

0000000  0011 

000 

1 

IP 

01000011 

179 

NOP  5ETSI.STTS2 

/00319/ 

111011111 

0011001 

0001101 

0011 

CO0 

1 

10 

0000*010 

115 

1LP  T.l.Kftl.Scm.SCW! 

•AC-INOT  0)*S41 

/803S0/ 

iioeiuu 

0111101 

0001100 

1111 

eoe  e 

00 

10110110 

113 

tffeti 

nop  jw  rrtt 

»PS  TIP!  TO  PROP 

/00351/ 

11001110) 

0100111 

000110] 

8611 

000 

1 

11 

eieeeen 

66 

aoopr. 

1LP  P8.RC1 

IPC-S 

/003S3/ 

001010110 

0011100 

0600008  0811 

000 

1 

10 

eieeeon 

151 

SOP  T.I.KR1.SCTS1.SETS2 

iT-AC 

700354/ 

111000110 

0110100 

0101106 

mi 

eee  e 

ie 

00066618 

152 

1LP  R9.RC2 

iPC-0 

/003SS/ 

111000100 

C011110 

0600006  0611 

eee 

1 

00 

01900011 

181 

NOP  SCT01.SET02 

/083S6/ 

iiiiooioe 

0110118 

0601101 

00)1 

CC0 

1 

01 

00000610 

166 

1LP  T,KA).$A001.SA002.jrf>  USSR  ;fC-SO 

/0O357/ 

iineene 

eioeieo 

0001100 

0011 

000  0 

00 

01101110 

07 

SUBPP: 

HR  P0.PC1 

»AC«S 

/O03S9/ 

001010111 

6010111 

0000600 

0011 

000 

1 

10 

eioeoen 

37S 

CIA  AC  ) AC -NOT  AC 

/0O360/ 

loiuem 

enone 

oeiuu 

0011 

000 

1 

n 

e loooen 

371 

SOP  T.1.KA1.SETS1.SETS2 

»T-AC 

/003S1/ 

101110110 

0000010 

01011 C0 

11)1 

000 

0 

10 

OOO6O010 

38 

HR  R6.RG2 

lAC«0 

/AC 362/ 

000100110 

0110011 

0000000  0011 

000 

1 

00 

01000011 

3S 

NOP  SCT01.SCT02 

/00363/ 

000100011 

0000011 

0001101 

0011 

000 

1 

01 

OOOOOO10 

51 

HR  T.l.KAl.SSUBl.SSUB2.JfP  WDESR  {AC-CMNOT  S>»1 

/00361/ 

000110011 

0100100 

000)100 

111) 

000 

0 

00 

lenene 

IB 

TST. 

NOP  STST1.5TST2.J2R  FETCH 

»0*D 

/ 80 386/ 

000110000 

0101011 

CO01101 

0611 

000 

1 

01 

eiienie 

50 

BITi 

ANP  T »KA) .EGU01 

iT»T  PND  AC 

/0C358/ 

000110010 

0111100 

100 nee  0011 

000  0 

n 

leeieen 

60 

HR  T.50IT1.S0IT2.J2R  FETCH 

jAC«T 

/0O369/ 

600111100 

ei 01011 

8061180  pen 

coo  1 

91 

00101110 

101 

HALTi 

NOP  J2R  CONSt 

/08371/ 

001101000 

0101110 

8061101 

0611 

000 

1 

n 

eieeoen 

JOS 

INAIT. 

NO P CCPW7.8USWT 

{CAUSES  0US  OWNERSHIP 

TO  WAIT 

/C6373/ 

001101001 

0000010 

0001101 

0011 

101 

1 

11 

10106011 

11 

NOP  jrf>  1UA1T 

;FOP  INTERRUPT. 

/O0374/ 

000101001 

0000110 

oooiiei 

0611 

000 

1 

11 

01060011 

iPOP  PC  OFF  OF  STACK 

J06 

PTJi 

Lfll  R6»  1 .GUD1 

;1S2  HAP«R6.  R6»R6*1 

/OC377/ 

001101010 

0000101 

oeiene 

1111 

000 

1 

11 

06010611 

90 

OOP  PS.l.UDI 

1432  R6*R6*1 

/C0378/ 

001011010 

0111000 

0110110 

1111 

000 

1 

11 

01010011 

88 

AHA  AC.PUDI 

1131  AC«H(MAP) 

/00379/ 

001011000 

0001000 

0001011 

0011 

000 

1 

11 

enieon 

136 

SOP  P7.1.KA1 

1430  R7-NEW  PC 

/0O380/ 

010001000 

0110111 

0106111 

1111 

000  e 

11 

6 J 600011 

{POP  PS  OFF  OF  STACK 

135 

LH1  P6.1.GU0I 

1427  HAP-PS.  R6«R6*1 

/06382/ 

010000111 

0110110 

0010110 

1111 

000 

11 

00010c 11 

131 

AOP  P6.1 .HOI 

1126  RS*R6*1 

/CO 383/ 

010000110 

0001001 

0110110 

1111 

000 

n 

0)0106)1 

150 

AHA  AC.PWOI 

|42S  fC*n(HAP) 

/08384/ 

eiwipue 

Pit  fill ! 

P001 011 

con 

COP 

n 

0111061! 

151 

LH1  P9.KU.KH11.KN2 

{124  fVP*1777?S 

/CC38S/ 

01OO1O111 

0111000 

0011001 

con 

000 

0 

00 

00006101 

152 

SOP  R9.1.CPW00 

1544  R9«C.  AND  SET  PSH 

/CO 3 96/ 

01O011PO0 

0001010 

PJ 01 001 

1111 

ooe 

n 

061110)1 

168 

NOP  SCTTT.JPP  FETCH 

« 551  SET  TRACE  TRAP  F.F.  IF  RT1/Ce387/ 

01O101OC0 

0101011 

0001101 

eon 

000 

n 

00110610 

i 

107 

BPT; 

LH1  RS.K14.J2P  GT RAP 

;00  TRAP  TO  LOC  11 

/ 00 389/ 

eeiteion 

0101010 

0011001 

eon 

eee 

11 

neenei 

100 

JOT. 

LHI  P3.K20.J2P  GTRFP 

;00  TRAP  TO  LOC  20 

/O0391/ 

001101100 

eieieie 

0611061 

eon 

000 

11 

10111101 

109 

RESET. 

NOP  EPASE. BREST. J2R  FETCH 

JlSS  00  A RESET  ON  BUS 

/C0393/ 

001101101 

0101011 

0001101 

0011 

no 

11 

inwon 

i 

no 

RTT. 

NOP  Jff»  RTI 

{LOGIC  ONLY  SETS  TRACE 

trap  r.r/oea9S/ 

001101110 

0111010 

0001 101 

eon 

000 

11 

01066011 

1 IF  RTI  INSTRUCTION  IN 

1R  REG 

ie2 

r*PK. 

1LR  T 

{AC* INST 

/00398/ 

001100110 

0010001 

0001100  0011 

000 

11 

01000011 

778 

HR  AC.KAi 

|JNST-JNST*2 

/C0399/ 

100010)18 

0110000 

0001101 

con 

000 

0 

n 

01660011 

272 

T2P  AC.KH01.K77 

|1N$T«1NST  AND  177 

/OO40O/ 

100010000 

ooonie 

10)1101 

0011 

000 

10 

06000061 

22-1 

AOP  P6.KA1 

»SP*SP*2*NN 

/O048)/ 

011100000 

0001101 

01)0)10 

con 

000 

e 

n 

0)066011 

288 

IIP  PS 

»AC«RS 

/00402/ 

011010000 

0110001 

0000101 

con 

000 

n 

eioeoon 

209 

SOP  P7.1.KAJ 

»R7*RS 

/CO103/ 

611010001 

0001110 

0100111  1111 

000 

e 

n 

01006011 

:POP  OLO  PS  OFF  OF  STACK 

225 

IHJ  P6.1.GUD1 

{nAP=R6,R6«R6*l 

/0C1PS/ 

011100001 

000)011 

001P11O 

1111 

ooe 

n 

00016011 

177 

AOP  P6.1.N0I 

iR6>R6«l 

/O04(6/ 

010110001 

01)1101 

0110110 

nn 

eoe 

n 

01010011 

189 

AHA  AC.PWOI 

iic*mvMn 

/O0407/ 

eionuei 

0001001 

oooien 

eon 

006 

n 

01110611 

157 

SOP  RS.1.KA1.J2R  FETCH 

iRS-AC 

/ceiee/ 

610011101 

0)01011 

0100101 

1111 

006 

9 

n 

0100061! 

1 

61 

Will 

ini  R9.K10.JZP  GTRAP 

llW  1W8L1B  INSTRUCTION 

/0O41C/ 

001000006 

0101010 

061 1061 

eon 

eoe  1 

u 

nemei 

166 

1NV12. 

LHI  R9.K10.J2P  GTPAP 

1 TRAP  TO  LOC  10 

/C04 1 1 / 

111010010 

0101010 

0011001 

0011 

000 

1 

n 

nonioi 

111 

INVI3« 

LHI  P9.K10.J2P  GTRtf> 

1157 

/O0412/ 

001101111 

010)616 

0611061 

eon 

pee 

1 

n 

noinoi 

> 

97 

YES8R. 

1LP  T 

lill  AC«T- INSTRUCTION 

/Win/ 

001100001 

0011010 

own  co 

con 

000 

1 

n 

oicooon 

117 

T2R  T.KM11.K77 

{T-T  AND  377 

/W1I5/ 

110)00001 

0110100 

lenioo  (<on 

000 

1 

00 

00000061 

120 

T2P  AC.KHJ0.K0 

;AC=GARBACE.  AC(7).J 

/KM  16/ 

J1P1O0JO0 

0011111 

10)1101 

0011 

000 

1 

01 

nunoi 

SCO 

SOP  AC.JFL  BSIG0.BS1GI 

iAC— 1 

/CC41 7/ 

111110100 

1001100 

0101101 

con 

000 

1 

11 

01006011 

150 

BSIG0* 

SOP  AC# 1 

» 702  AC-8.SJGN-0 

/O0118/ 

111000010 

0110011 

0)01101 

1111 

000 

1 

11 

01000011 

151 

8SICI1 

1LP  T.KL1.K0 

»703  AC-S1GN  EXTEND  OFFSET 

/C011 9/ 

111000011 

0110000 

0001  ICO  C011 

000 

0 

n 

mine) 

140 

BPHtGi 

HR  AC.KAJ 

i*C«0FFSET»2 

/OO420/ 

111000000 

O11O0O1 

0001 101 

cen 

000 

0 

11 

0)066011 

449 

1LP  R7.KAI.JtP  FETCH 

iR7«R7*0FFSCT*2 

/C0121/ 

111000001 

0101011 

0000111 

con 

000 

e 

n 

01000011 

t 

96 

MD6Ri 

NOP  EGWOl.JfP  FFET 

;NC  BRANCH 

/P0423/ 

001100006 

0100111 

C0O1101 

con 

000 

1 

11 

1061061! 

I EITHtR  .SET  OP  ap  CONO.  coocs. 


98 

a. 

ILR  T 

il12  AC*T  (INSTRUCTION) 

/0042S/ 

061100010 

0011m 

0001106  0611 

066 

11 

01000611 

490 

T2P  AC.K40 

:VALI0  IWSTR  TEST 

/604 27/ 

111110810 

01100! 1 

lomoi  oon 

006 

11 

enmei 

199 

ILR  T.JFL  1NV12.SCCL6 

{RESTORE  AC-T.  JW  ILLEGAL 

/06428/ 

in  110011 

loenei 

6061106  oon 

000 

11 

01066011 

467 

SECLOi 

T2P  AC.K17 

{AC- AC  AM)  17 

/06429/ 

nioioen 

0110006 

10)1)0)  eon 

066 

n 

11066061 

461 

T2P  T.K20 

(TEST  IF  SET/CLR 

/OO430/ 

111010000 

0611110 

1011106  06)1 

666 

11 

lennei 

486 

LHI  P9.KL1.KHM.KN2.JFL 

SEai.SCCl2 

/80431/ 

nneooee 

1601110 

6611001  eon 

666  9 

06 

00066161 

I?1fl  rWM77?7S 


at«  a 


T 


-41- 


492 

SECLl: 

CIA  AC.GUDIP 

.•742  AC-NOT  AC 

/O0434/ 

111100010 

0111001 

0011111 

0011 

000 

1 

11 

00010111 

409 

0NH  AC.K01.PUOIP.Jff>  scz 

1442  AC-AC  AMO  PS 

/0043S/ 

111101001 

0110101 

1001011 

0011 

000 

0 

11 

enieiii 

i 

i 

SET  CC 

403 

SECU2« 

OPfl  0C.K01.GPUDP 

1743  AC -AC  OR  PS 

/00438/ 

111100011 

0110101 

1101011 

0011 

000 

6 

11 

ooneni 

40S 

SE2: 

SOP  P9.1.Jff»  UDESU 

> 443  S63  R9*6 

/06439/ 

111100101 

0100000 

0101001 

1111 

000 

1 

11 

01000011 

1 

100 

CUT: 

LftI  R9.K30.J2P  GTPAP 
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